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Manure Production and Characteristics
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Deveioped by the Engineering Practices Subcommittee of the ASAE
Agricultural Sanitation and Waste Management Committee; approved by
the Structures and Environment Division Standards Committee; adopled
by ASAE December 1976: reconfirmed December 1981, December
1982, December 1983, December 1984, December 1985, December
1986, December 1987 revised June 1988; revised editorially and
reaffirmed December 1993; revised editorially March 1995; reaffirmed
December 1998, December 1999, Decomber 2001, reaffirmed for one
year February 2003.

1 Purpose and scope

1.4 Data on livestock manure production and characteristics are
presented to assist in the planning, design and operation of manure

collection, storage, pretreatment and utilization systems—fer livestock
enterprises.

1.2 These data are combined from a wide base of published and
unpublished information on livestock manure production and
characterization. Users of this information should recognize that the
mean values for each parameter are determined by an arithmetic
average consisting of one data point per reference source per year. The
values represent fresh (as voided) feces and urine. Actual values vary
due to differences in animal diet, age, usage, productivity and
management. Whenever sile specific data are available or actual sample
analyses can be performed, such information should be considered in
lieu of the mean vaiues presented here.

Table 1 - Fresh manure production and characteristics per 1 000 kg live animal mass per day
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Animal Type!
Parameler Units* Dairy Beef Veal Swine Sheep Goat Horse Layer Broiler Turkey Duck
Total manure? kg mean® 86 58 62 84 40 4 51 64 85 47 110
std. deviation 17 17 4 24 k)| 8.6 12 19 13 13 hid
Um kg mean 26 18 L 1] w 15 *» 10 " ** Edld Lil
std. deviation 43 4.2 had 48 36 hid 0.74 had hid had hdd
Density kg[m3 mean 990 1000 1000 990 1000 1000 1000 870 1000 1000 had
std. deviation 63 75 bad 24 64 " 83 39 had had A
Total sobds kg mean 12 8.5 62 1 1 13 15 16 2 12 3t
sid. deviation 27 26 21 6.3 35 10 44 43 14 34 15
Volatile solids kg mean 10 72 23 85 92 hid 10 12 17 9.4 19
std. deviation 0.79 0.57 hdd 0.66 0.3 had 37 0.84 12 13 hid
Biochemical oxygen kg mesn 1.6 16 1.7 31 1.2 had 1.7 33 hid 21 45
demand, S-day std. deviation 048 0.75 i 0.72 047 had 023 0.91 hid 046 .
Chemical oxygen kg mean 1 78 5.3 84 1 . hid " 16 93 a
demand std. deviation 24 27 e 37 25 hid hid 27 18 12 had
pH mean 10 70 8.4 15 hdd Aad 12 68 b had hid
std. m 045 034 e 057 0 ¥ % 0'56 L1 L2 ”»”"
Totoh Keldahi kg mean 045 0.34 07 052 042 D45 00 0s 11 062 15
nitrogen’ std, deviation 0.096 0.073 0.045 021 0.11 0.12 0.063 022 0.24 0.13 0.54
Ammonla nitrogen kg mean 0.079 0.086 0.12 0.28 had hid A 0.1 hid 0.080 had
std, deviation 0.083 0.052 0.018 0.10 had hid had 0.18 had 0.018 hid
Total phosphorus kg mean 0.084 0.092 0.066 0.18 0.087 0.11 0.071 0.30 0.30 0.23 0.54
std. deviation 0.024 0.027 0.011 0.10 0.030 0.018 0.028 0.081 0.053 0.093 0.21
Orthophosphorus kg mean 0.061 0.030 154 0.12 0.032 bl 0.019 0.082 hd e 0.25
std. deviation 0.0058 hid hid hid 0014 had 0.007 4 0.016 hid hid hdd
Potassum kg mean 0.28 0.21 028 0.29 032 0.3t 025 0.30 040 0.24 o
std, deviation 0.094 0.061 0.10 0.16 0.114 0.44 0.081 0.072 0.064 0.080 0.34
Calcum kg mean 0.18 0.14 0.059 0.33 0.28 hid 0.29 13 041 0.63 hid
std. deviation 0.059 0.11 0.049 0.18 015 had 0.11 0.57 héd 0.4 **
Magnesium kg mean 0.071 0.049 0.033 0.070 0.072 had 0.057 0.14 0.15 0.073 hid
std. deviation 0.016 0.015 0.023 0.035 0.047 had 0.018 0.042 hid 0.007 1 hid
Sulfur kg mean 0.051 0.045 hid 0.076 0.055 b 0.044 014 0.085 hid had
std. deviation 0.010 0.005 2 hid 0.040 0.043 hid 0.022 0.066 * hid hid
Sodium kg mean 0.052 0.030 0.086 0.067 0,078 hid 0.038 0.10 0.15 0.066 had
std. deviation 0.026 0023 0.063 0.052 0.027 hid had 0.051 had 0.012 hd
Chloride kg mean 043 had hid 0.26 0.088 hid had 0.5 had had had
sw. m om E2 ] ** 0%2 * ”” i D“ - % Lad
Iron g mean 12 78 033 18 81 ” 16 60 - 7 L]
std. deviation 6.6 5.8 hid 97 32 had 8.1 49 hid 28 hid
Manganese g mean 19 12 hid 1.9 14 hid 28 6.1 hid 24 had
sid. deviation 075 0.51 had 0.74 15 hid 21 22 had 0.33 hdd
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Table 1 ~ Fresh manure production and characteristics per 1 000 kg live animal mass per day (continued)

Animal Type'
Parameter Units® Dalry Beef Veal Swine Sheep Goat Horse Layer Broler Turkey Duck
Boron 9 mean o 0.88 had 31 0.61 his 12 18 i Aad had
8d. deviation 0.35 0.064 hid 0.95 0.30 e 048 1.7 i had hdd
Molybdenum g mean 0.074 0.042 hid 0.028 025 had 0.083 0.30 hid hid hid
sd. deviation  D.012 - se 000 038 * 0033 0057  ** - ”»
Ze g mean 18 11 13 50 16 o 22 19 36 15 »
std. deviation 0.65 043 hid 25 1.0 b 21 3 had 12 i
Copper g mean 045 0.31 0.048 12 022 i 0.53 0.8 0.98 0.7 A
sid. deviation 0.14 012 hid 0.84 0.068 hd 0.39 0.84 hid 0.10 had
Cadmium g mean 0.003 0 had had 0.027 0.007 2 b 0.0051 0.038 hid hid hed
std. deviation »* s - 0.028 e L1 » 0.032 ” 1] . |
Nickel [’} mean 0.28 »” »* L4 " " 0.62 025 *e ** *"
std. deviation -* ”» (1] . *» ) »» 1 . s -
Lead 9 mean L4 *» " 0.084 0.084 *” Lid 0.74 e " *»
std. deviation »” Ldd (4] 0.012 " Lid - " (44 - (44
Total colfform colonies'  mean 110 8 v 45 2 » 430 10 A » *
bacteria std. deviation 2800 59 had k< 26 had 490 100 Aad hid hdd
Focal coliform colonies mean 16 28 hid 18 45 hid 0.092 15 hid 14 180
bacteria std. deviation 28 27 had 12 14 hid 0.029 20 had had 180
Fecal streptacoccus colonies mean 92 3 had 530 62 Aad 58 16 hid hid 590
bacteria std. deviation 140 45 hid 230 n hid 59 12 hid hid had
* Al values wet basis.

"Differences within species according to usage exist, but sufficient fresh manure data to list these differences was not found. Typical live animal masses for which manure
values t:pmsml are: dairy, 640 kg; beef, 360 kg; veal, 91 kg; swine, 81 kg; sheep, 27 kg; goat, 64 kg, horse, 450 kg; layer, 1.8 kg; brofer, 0.9 kg; turkey, 6.8 kg; and
duck, 1.4 kg

fFeces and wine as voided.

SParameter means within each animal species are comprised of varying populations of data, Maximum numbers of data points for each species are: dairy, 85; beef, 50;
veal, 5; swine, 58; sheep, 39; goat, 3; horse, 31; layer, 74; broiler, 14; turkey, 18; and duck, 6.

YAl nutrients and metals velues are given in elemental form.

*Mean bacteria colonies per 1 000 kg animal mass muttiplied by 10'. Colonies per 1 000 kg animal mass divided by kg total manure per 1 000 kg animal mass multiplied
by kg/m® equals coloniles per m® of manure.

**Data not found.

Table 2 ~ Fresh manure production and characteristics per 4,000 Ib live animal mass per day

Animal Type!
Parameter Units* Dary  Beef Veal Swine Sheep Goat Horse Layer  Broler  Turkey  Duck
Total manure* Ib mean® 86 58 62 84 40 41 51 64 85 47 110
std. deviation 17 17 %4 24 1 86 72 19 13 13 hid
Urine b mean 26 18 had 39 15 e 10 hd »e hd i
std. deviation 43 42 .- 48 36 b 0.74 e had hid had
Density b/ mean 62 63 62 62 64 63 63 60 63 63 b
std. devision 4.0 ~ 47 hd 15 40 hid 58 24 htd b hid
— Total sofids b mean 12 ‘85 52 i 1 13 15 16 2 12 3
sid, deviation 2.7 26 21 6.3 35 1.0 44 43 14 34 15
Volstite solids b mean 10 7.2 23 85 9.2 b 10 12 17 9.4 19
std. deviation  0.79 0.57 hid 0.66 0.31 b 37 0.84 1.2 13 hd
Biochemical oxygen b mean 1.6 1.6 1.7 31 1.2 e 1.7 33 bt 21 45
demand, 5-day std, deviation 048 0.75 had 0.72 047 bt 0.23 0.91 hd 0.46 hid
Chemical Ib mean 1 78 53 84 1 b hid 1 16 93 27
oxygen demand std. deviation 24 27 hid 53 25 b had 27 18 1.2 had
pH mean 7.0 70 8.1 75 had - 7.2 6.9 b hid hid
std. deviation  0.45 0.34 hid 0.57 e bt hid 0.56 had hid hid
Total Kjeidahl Ib mean 045 0.34 027 0.52 042 045 0.30 0.84 11 0.62 1.5
nitrogen' sid. deviation 0096 0073 0045 021 0.1 0.12 0.063 02 0.24 0.13 0.54
Ammonia nitrogen b mean 0079 008 0.2 0.29 Al b e 0.21 has 0.080 hid
std, deviaion  0.083 0052 0016 010 hid hid hid 0.18 b 0.018 hid
Total phosphorus b mean 0034 0092 0066 0.18 0.087 0.11 0.071 0.30 0.30 023 0.54

od deviaon 0024 0027 00M 040 0030 0016 002 0081 0053 0083 021
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Table 2 - Fresh manure production and characteristics per 1,000 Ib live animal mass per day (continued)
Animal Type'
Parameter Units* Dairy Beef Veal Swine Sheep  Goat  Horse tayer  Broiler Turkey Duck
Orthophosphorus b mean 0.061 0.030 hid 0.12 0.032 0019 0.002 hi hid 025
std. deviation 0.058 had hid A 0.014 s 0007 0.016 hid .- hid
Potassium b mean 0.29 0.21 0.28 0.29 0.32 031 025 0.30 0.40 0.24 0.71
std. deviation 0.094 0.061 0.10 0.16 0.11 0.44 0.091 0.072 0.064 0.080 0.34
Calcium b mean 0.16 0.14 0.059 0.33 0.28 = 029 1.3 0.41 0.63 had
sid. deviation 0.059 0.11 0.049 0.18 0.15 » 0N 0.57 b 0.34 hid
Magnesium b mean 0,071 0.048 0.033 0.070 0.072 ** 0057 0.14 0.15 0.073 hid
sid. deviation 0.016 0.015 0.023 0.035 0.047 ** 0016 0.042 hid 0.0071 **
Sutfur Ib mean 0.051 0.045 had 0.076 0.055 = 0.044 0.14 0.085 hid had
std. deviation 0.010 00052 ** 0.040 0.043 0022 0.066 * hid had
Sodium b mean 0.052 0.030 0.086 0.067 0.078 ** 0036 0.10 0.15 0.066 **
std. deviation 0.026 0.023 0.063 0.052 0.027 hadi g 0.051 hid 0012 **
Chioride b mean 0413 s s 0.26 0.089 oo 0.56 e e -
std. m 0_039 e % 0052 & *$ *% 044 L 1) = L4
Iron Ib mean 0.012 0.0078 000033 0016 0.0081 ** 0016 0.060 hdd 0.075 hid '
std. deviation 0.0066 0.0059 hid 0.0097 0.0032 **  0.0081 0.049 hid 0.028 had
Manganese Ib mean 0.0019 0.0012 ** 0.0019  0.0014 s+ 00028 0.0061  ** 0.0024 **
std, deviation 0.00075 0.00051 ** 0.00074  0.0015 = 0.0021 0.0022 had 0.00033 **
Boron b mean 0.00071  0.00088 ** 0.0031  0.00061 ** 0.0012 0.0018  ** e b
std. deviation  0.00035 0.000084 ** 0.00085 0.00030 ** 000048  0.0017 hid > e
Molybdenum b mean 0.000074  0.000042 ** 0.000028 000025 ** 0000083 0.00030 ** had -
std. deviation 0.000012 ** had 0.000030 0.00038  **  0.000033 0.000057 ** b hid
Zinc b mean 0.0018 0.0011 0.013 0.0050 0.0016 *+  0.0022 0.018 0.0036 0.015 *»
std. deviation 0.00065 0.00043 ** 0.0025 0.0010 ** 0.0021 0.033 hid 0.012 b
Copper Ib mean 000045 000031 0000048 00012 00002 ** 000053 000083 0.00098 0.00071 **
sid. deviation 0.00014 000012 ** 000084 0000066 ** 000038 000084 ** 0.00010 **
Cadmium b mean 0.0000030 ** . 0000027 0.0000072 **  (0.0000051 0.000038 ** hd hid
std. deviaﬁon *n ¥ % o.mozs % *% % O.WZ & 4 ”»”
Nickel b mean 0.00028 ** hid hid hid ** 000062 000025 ** . -
s‘d m x% L1 e " % L 1] % *¥ % % [ 1]
Lead b mean b hid hid 0000084 0.000084 ** ** 0.00074 ** hid .
m_ m *% *¥ e 0.000012 - »» ** *% 5% *8 L 1]
Total coliform  colonies’ mean 500 29 »* pal 9.0 =220 50 b b b
bacteria std. deviation 1300 27 had 15 12 = 220 46 i b b
Fecal coliform colonies  mean 72 13 . 8.0 20 = 0042 34 - 0.62 81
bacteria sid. deviation 13 12 . 54 12 * 0013 091 b hid 81
Fecal colonies  mean 42 14 e 240 28 2% 14 hid had 270
" -
bacteria std. deviation 63 21 hae 130 k] » 33 * hid haid
*All values wet basis.
1Differences within species according to usage exist, but sufficient fresh manure data o list these differences was not found. Typical five animal masses for which manure
values represent are: dairy, 1400 ib; beef, 800 tb; veal, 200 Ib; swine, 135 Ib; sheep, 60 Ib; goat, 140 Ib; horse, 1000 Ib; layer, 4 Ib; broiler, 2 Ib; turkey, 15 ib; and
duck, 3 b
*Feces and urine as voided.
SParameter means within each animal species are comprised of varying populations of data. Maximum numbers of data points for each species are: dairy, 85; beef,
50; veal, 5; swine, 58; sheep, 39; goat, 3; horse, 31; fayer, 74; broiler, 14; turkey, 18; and duck, 6.
TAll nutrients and metals values are given in elemental form.
WewbacteﬁacdonieserOOOlbanlmalmassmlﬁpliedbﬂo‘“. Colonies per 1,000 Ib animal mass divided by Ib tolal manure per 1,000 Ib animal mass muttiplied
by density () equals colonies per f° of manure.
**Data not found.
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